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Influences of single unbonded prestressed steel bar on mechanical
properties of reinforced body

ZHOU Fen, LIANG Qiang, DU Yun-xing
(College of Civil Engineering, Hunan University, Changsha, Hunan 410082, China)

Abstract: The influences of the magnitude and distribution of horizontal earth pressure on reinforced body using unbonded
prestressed reinforcement technique were studied through scaled model tests in the paper. The steel shot was adopted for its
appropriate similarity ratio to simulate medium sand in the model test. Two cases were tested to compare the common reinforced
body and the single unbonded prestressed reinforced body. The comparison shows that the settlement on the top of body with
unbonded prestressed reinforcement before applying pre-tension is less than that on the top of the common reinforced body. The
settlement on the top of reinforced body increases with the application of pre-tension. However, the vertical deformation of the
reinforced body with single unbonded prestressed reinforcement is smaller under the heaping load. With the increase of pre-tension,
the strain of fiberglass geogrid adjacent to prestressed reinforcement decreases and that of fiberglass geogrid at the bottom increases,
particularly at the measuring-points near the panel. The pre-tension of the unbonded prestressed reinforcement remains unchanged
during applying the heaping load on the top, and increases slightly after completing the heaping load.
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Table 2 Mechanical parameters of steel shot
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Fig.1 Curves of grading
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Table 3 Parameters of filling material
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Table 4 Mechanical parameters of fiberglass geogrid
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Table 5 Mechanical parameters of steel strand
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Table 7 Influences of each level pre-tension on panel
i /1 12015m 2 2040 m 3/Z2065m 42090m 5 115m
/KN HhnE/kPa HIINWEIE/% HInE/kPa WINWRIE/% HIngE/kPa HIONEE /% HinE/kPa  HUNNESE/%  HhnE/kPa HINmEE/ %
5 -3.17 -16.30 15.49 132.88 28.47 121.26 6.15 85.71 -0.18 ~13.04
8 -4.68 ~24.03 16.48 141.44 4252 181.10 6.67 92.86 -0.18 ~13.04
11 -4.95 -25.41 20.53 176.13 79.18 337.27 7.54 105.00 -0.30 -21.74
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Fig.9 Distributions of horizontal earth pressure



%7 W

i S5 FARTC R4 TIN5 X I AR 0 2k B A i 2449

W B SR ek /N, B K TRACN 33.56%, 7K1 )& J1i
78 B RS TEAR 7 W] R IR ALY 3 s 4 2
AP EEITENHERT L ESE, & SrEizgk
b JI A E F R P 3EIEE 131.55%. MICRh4E T
A3 E T Sk F) 11 kN I, 2 EKE R S
TR, 3 JEAKVEEMUAERE B THIAR 20 cm
AR R BRI 0, H R IA 37.98 kPa, LA
HEMEANEL 20%, 4 E K R INEC NS 1)
ANIESE I, ORISR 5 kPa. HIBLAT L, b Jyxt
PRSP L R g g2 5 Pk 7 /N BRI AR BE
DY ES S TINWAN L VA =S¥ S

(2) Wi A5 K P KPR s, T
B2 IS 3 BN IATE T T 9 ARk E M
TR, 34, EATAEXTIC RS TR T 6T
WAy A, B 5FEEE AN 28 cm. VL 3 ERIKF+
JE A ATHEAT 08, T 2 hi 3 KK Sy
FivE LI 9(b). 9(d). 9(e). I, T 11
T 2 HR KT o e 328 2 8 TR 7 [ 3 5 3 3
g N A, Hodh T 2 KRR T ERT
T 1o JoFhEE TR 75 i Fiihr J7i5 %) 5 kN i, 72
H PN £ B R K 4 R ) — i R,
RPN KT b s 7R R B ST AR 60 cm AbAH ELIE T
SERT RN, TS50/ MR FEIR 40%. TCRE 45 il
N A7 B TR Ak 5] 8 kN I, A2 AT RN KTt
FEATC IR, ARG 7 5] 0 K = A
2.05 kPa, T £ H &Rl U3 3G 0 7.57 kPa. G
FREETARL 77 BRI Tih JiE E) 11 KN B, B K-
A3 7R B S AR 20 cm Al 40 em AR SRR
Hahn, SEAEERE N 24.22%, il KSE L AT gk
SEMEOR, H MR BEAZE S AR T TRl BTk, Ak
hn 159.46%. 23.7%. 7.76%. HEFSEHE1% A
D G e & B3 Y A NP (5 0 N Y S B a7
A b el LB, 2 A W IN R K A 078
b I AR, AHIGAE T BRI B R . E
FH A5 TN 7 755 B 17K P e 77 52 T0E 77 1 5 1 A
R AEPRAN K = R 3 AE BE B T AR 20 cm #1140 em
A HE .

5 4 W

(1) SRFHHE IR L AR B B AT AR
AT IR B R T PIRA e R B SRR} A ih R
RBONAL S R HOT USRS 5 R OB — B 9 5
FRFR AN A FHRHE -

(2) TEREEAETINL I T LA R 2 AR TR

SORE, AT BUK R 0 IS V2 BV R AR 5
XA AR R A AL & AUha i A, iy ) 2 I
T B AR R ACPAEAZ B K, 3 i 3 Jl A X TE 2 45
TS 3 353 TN AL 770 7 2 TR R o

(3) It N T 7] LA 325 e/ o b 25 T
IR R I BRSO REAR , (HAEAHRR 2 2T
A 2 LS AZ R R LS o

(4) JCFRGSE TN 5553 R T 7 A T s 1 9 7
IR AR, FAR AR S B A5 A A B
TCRE GG TN TS TR 4 BORH B8 i) g %
5 IR LTI ST 2 A BE AT %

2 % X W

[11 #T7IK, TRV, REORAK, &5 MitEREal BXUH Tk

M 75 = 4 55 HOR B R [3]. KR S43R, 2012, 43(12):
1500—1506.
YANG Guang-ging, ZHOU Yi-tao, XIONG Bao-lin, et al.
Behaviors of two-step geogrid reinforced earth retaining
wall on rigid foundation[J]. Journal of Hydraulic
Engineering, 2012, 43(12): 1500—1506.

[21 BrRgig, BUEdh, ARy, & Wb Lk

ik st [J]. A 0175 TRE2EHR, 2011, 30(XE T 1):
3370—3375.
CHEN Jian-feng, GU Jian-wei, SHI Zhen-ming, et al.
Field test study of reinforced soil wall on soft ground[J].
Chinese Journal of Rock Mechanics and Engineering,
2011, 30(Supp.1): 3370—3375

[8]1 ¥HTE, MR, A& = RN AL Oa o TR I R IR
JIEAAT R I I S BUE R[], 5 1705, 2016,
37(1): 156 —165
JIANG Jian-ging, YANG Gu-lin. Field test and numerical
simulation on mechanical behavior of red bed soil-rock
embankment reinforced with gabiont[J]. Rock and Soil
Mechanics, 2016, 37(1): 156 —165.

[4] EB, B)TIK, REORAK, S BRI A - RE A4S
FIAT RRIEHT 7 [0]. A+ 1%, 2016, 37(2): 487 —498.
WANG He, YANG Guang-ging, XIONG Bao-lin, et al.
An experimental study of the structural behavior of
reinforced soil retaining wall with concrete-block panel[J].
Rock and Soil Mechanics, 2016, 37(2): 487 —498.

[51 #)7UK, XML, RiElF, S5 Q9RO N g
BRI AT 7T ). 5 A 1% S TR R, 2016,
35(1): 209—216
YANG Guang-ging, LIU Hua-bei, WU Lian-hai, et al.



2450 H o+ 2018 4F
Effect of offset distance on vertical stresses in 42(12): 1805—1811.
geosynthetics reinforced soil retaining wall[J]. Chinese CHEN Jian-feng, LIU Jun-xiu, XUE Jian-feng.
Journal of Rock Mechanics and Engineering, 2011, Centrifugal test on a reinforced soil wall with
2016, 35(1): 209—216. flexible/rigid facings[J]. Journal of Tongji University
[6] Jafe, wiagn, 2, & ARG LSRR (Natural Science), 2014, 42(12): 1805—1811.
MRS R O[], A A 1S TR AR, 2015, [91 e A BRI [ [ 5o & M B A g ey s sy, o L[
34(1): 148—154. FAMEALE B 5714, GBIT 21825-2008 B #s 414+ T
ZHOU lJian, XIE Xin-bo, JIANG lJiong, et al. FEAMS]. b H ElARAE kit 2008.
Deformation characteristics and influence factors of wrap The General Administration of Quality Supervision,
reinforced retaining wall[J]. Chinese Journal of Rock Inspection and Quarantine of China, Standardization
Mechanics and Engineering, 2015, 34(1): 148 —154. Administration of China. GB/T 21825-2008 Glass fiber
[71 &, P EM, BOK, S5 SN LRGSR EH geogrid[S]. Beijing: China Standards Press, 2008.
B OIS FC[]]. A L LREA%IR, 2016, 38(1):  [10] WHi/RME, FSMRA, HE, 5. A -1> o S 2 4l ok
180—186. ﬁﬁ%mMﬁ%ﬁME&ﬁﬁm.aﬁﬁ#EIﬁi
XU Chao, LUO Yu-shan, JIA Bin, et al. Effects of %, 2016, 35(3 ¥ 1): 3249—3258.
connection forms on shored mechanically stabilized earth MIAO Chen-xi, ZHENG Jun-jie, CUI Lan, et al. Study of
walls by centrifugal model tests[J]. Chinese Journal of the macro-meso correlation of geogrid-soil interface and
Geotechnical Engineering, 2016, 38(1): 180—186. assessment method of reinforced performance[J].
[8] WReRlg, MIFAE, Bedlig. NI/ 2H A 80 T i L4 Chinese Journal of Rock Mechanics and Engineering,
B DRI ], FHFRSA R (E AR FHARR), 2014, 2016, 35(Supp.1): 3249 —3258
b 2412 W
[25] B &ME, H/hA, skxP, % MRERH FHE LU Engineering Geology, 2012, 20(4): 483—490
BTN EAE A ATI]. A%, 2011034 F] 2): 610— [28] ‘SEEEZE, BRE, A EWRXA ST UIBRAR K B SR
614. F W IGIEL]. MR == AS TR, 2009, 5(2):
YAN Zhi-xin, CAO Xiao-hong, ZHANG Liu-ping, et al. 254—261.
Numerical analysis of loess slope dynamic response SHI Xiao-jun, CHEN Jun, LI Jie. Design and verification
under earthquake[J]. Rock and Soil Mechanics, 2011, of dual-direction shear laminar box for shaking table
32(Supp.2): 610—614. test[J]. Chinese Journal of Underground Space and
[26] F&AE, FOK, sKAAR, S5 BRIAIEN TR A ). Engineering, 2009, 5(2): 254 —261
7 9 ek ok TFE2A4R, 2012, 32(5): 629 —635. [29] KUHLEMEYER R L, LYSMER J. Finite element
YAN Zhi-xin, GUO Bin, ZHANG Xue-dong, et al. method accuracy for wave propagation problems[J].
Dynamic response analysis of loess slope[J]. Journal of Journal of Soil Mechanics & Foundations Div., 1973,
Disaster Prevention and Mitigation Engineering, 2012, 99(5): 421—427.
32(5): 629—635. [30] FBfefik, 3L, A= 303 =0 77 mm LR g2 e RS 78 [J].

[27]

Ak, Y. T LI R 70 ) 50 RS A ]
TR 4R, 2012, 20(4): 483 —490.
DENG Long-sheng, FAN Wen. Research on dynamic

response effects of loess slope[J]. Journal of

AR 2441, 2012, 20(4): 483—490.
DENG Long-sheng, FAN Wen. Research on dynamic
loess Journal of

response effects of

Engineering Geology, 2012, 20(4): 483 —490.

slope[J].



